Abstract. Pulmonary lymphomatoid granulomatosis was diagnosed in a 9-year-old castrated male domestic shorthair cat with a history of coughing, lethargy, and anorexia. Radiographic examination revealed multiple pulmonary opacities, consolidation of left lung lobes, and enlarged tracheobronchial lymph nodes. Cytologic examination of impression smears of abnormal pulmonary tissue revealed erythrocytes, lymphocytes, and macrophages, with scattered atypical lymphocytes and binucleate cells. Histopathologic evaluation of abnormal lung tissue revealed multiple, coalescing, densely cellular nodules composed of anaplastic and pleomorphic lymphocytes, with scattered binucleate and multinucleate cells. Marked infiltration and effacement of bronchiolar and vascular smooth muscle were present. These features are characteristic of lymphomatoid granulomatosis. To the authors' knowledge, this is the first report of pulmonary lymphomatoid granulomatosis in a cat.
A 9-year-old castrated male domestic shorthair cat was presented with a deep, nonproductive cough, first noticed a week previously. The cat was inappetent and very lethargic. Heart sounds were muffled, and harsh lung sounds were present in all fields, with wheezing audible in the left lung. Thoracic radiographs revealed abnormal pulmonary opacities at multiple locations. Most prominent was complete alveolar consolidation of all left lung lobes. An enlarged tracheobronchial lymph node compressed the left caudal lobe main-stem bronchus. Diffuse alveolar opacity was present in the right cranial lung lobe and a nodule was found in the right middle lung lobe. These pulmonary opacities were interpreted as either multifocal neoplasia, multifocal granulomatous disease, or multifocal pneumonia. The right lung was hyperinflated with caudal displacement of the right crus of the diaphragm and displacement of the cardiac silhouette to the left side of the thorax. The middle and caudal portions of the right lung were hypovascular. The hyperinflation of the right lung was interpreted as compensatory because of the left lung consolidation. The cat was discharged on antibiotic treatment but was re-examined 2 days later because of labored, audible respirations and weakness. Heart sounds and femoral pulses were weak. Repeat radiographs of the thorax showed diffuse pulmonary edema in the right lung lobes, thought to be caused by cardiomyopathy, and consol- idation of the left lung lobes. The cat's condition worsened despite treatment for pulmonary edema and heart failure. The cat was euthanized 2 weeks after the onset of clinical signs. A cosmetic postmortem examination of the thoracic cavity was performed at the veterinary clinic. Postmortem examination revealed collapsed left lung lobes. Lobes were red and palpably firm, and contained multifocal poorly defined nodular densities. A poorly defined mass, approximately 2.5 cm in diameter, was found at the base of the heart. This mass appeared to occlude or invade the left pulmonary artery and vein. The right lobes were diffusely wet and heavy, with a poorly defined firm nodular mass in the middle lobe. The walls of the right and left ventricles were markedly thickened and the lumen of the left ventricle was small, but wall measurements and heart weight were not obtained. Impression smears were made from cut surfaces of the left lung and stained with Wright-Giemsa stain. Multiple samples of lung and heart were fixed in 10% buffered formalin and submitted for histopathologic evaluation. Samples were embedded in paraffin, sectioned, and stained with hematoxylin and eosin. Serial sections of lung tissue and of control feline lymph node were mounted on substrate-coated slides. Immunohistochemistry to detect Tcells and B-cells was performed using commercially available cross-reacting antibodies to CD3 a and CD79a a utilizing antigen retrieval by pretreatment with trypsin (CD3) or microwave (CD79a) and streptavidin-horseradish peroxidase immunohistochemical procedures. b Impression smears consisted of erythrocytes, macrophages, neutrophils, and discrete round cells with lymphoid features. Most of the lymphoid cells were mononuclear cells that ranged in diameter from 10 to 14 m, but a few were multinucleated and up to 25 m in diameter. Nuclei were round to moderately irregular in contour, chromatin was coarsely reticular, and nucleoli were visible in some cells. Cytoplasm was deep blue and of variable amount. Many cells had small perinuclear vacuoles. Macrophages were the most numerous cells in the imprints, and many contained intracytoplasmic hemosiderin or erythrocytes.
Histopathologic examination of lung tissue revealed multiple, coalescing, densely cellular nodules infiltrating and effacing alveolar and bronchiolar architecture (Fig. 1) . The tumors and adjacent lung contained large areas of necrosis and hemorrhage. Viable cells were present in perivascular islands in areas of tumor necrosis. Large numbers of infiltrating tumor cells were present in the tunica media of many blood vessels (Fig. 2) and occasional fibrinoid necrosis of vessel walls was found. Marked infiltration of cells also occurred into, and frequently effaced, bronchiolar smooth muscle. Infiltrating cells were a pleomorphic population of anaplastic, generally mononuclear, cells with scattered binucle-ate and occasional multinucleate cells. Cell borders were indistinct in densely cellular areas. Nuclei were round to oval, often indented, with moderately dispersed chromatin, and frequently contained a single large prominent nucleolus. Smaller cells had scant cytoplasm, but larger cells had a moderate amount of pale amphophilic to eosinophilic cytoplasm. Mitoses were frequent (3-5/400ϫ field) in densely cellular areas, and many mitoses were abnormal. Erythrocytes, macrophages, and a small number of large anaplastic mononuclear cells were present within alveoli in adjacent pulmonary parenchyma. Occasional vessels contained small numbers of individual large bizarre cells. Focal thrombosis of a large blood vessel occurred. The pleura was moderately thickened by fibrin and hemorrhage, and mesothelial cells were plump and cuboidal. Multifocally, fibrin, cellular debris, and organizing hemorrhage were adhered to the pleural surface. The histopathologic diagnosis was vasocentric and vasoinvasive, bronchocentric and bronchoinvasive, anaplastic round cell sarcoma consistent with lymphomatoid granulomatosis. Although immunohistochemical studies revealed appropriate marking of T-lymphocytes and B-lymphocytes in the control lymph node, sections of lung from this cat were completely negative, with no staining of neoplastic or normal lymphocytes within the sections. Myocardial cells within the left ventricular wall and septum were slightly disorganized, with variable myofiber diameter and nuclear size, and with a small amount of loose connective tissue within the interstitium. Changes were most severe in the subendocardial portion of the left ventricular wall and left ventricular side of the septum. The histopathologic interpretation was mild to moderate chronic cardiomyopathy.
Lymphomatoid granulomatosis is a slowly progressive diffuse or nodular angiocentric and angiodestructive lymphoproliferative disorder that most commonly involves pulmonary parenchyma. 1,2 Lymphomatoid granulomatosis is characterized by a heterogeneous population of lymphoid cells, often admixed with macrophages, and large atypical cells that demonstrate marked vascular and bronchial wall invasion and destruction. 1,2 Cells form both nodular and diffuse interstitial infiltrates within the pulmonary parenchyma, with frequent necrosis of infiltrating cells that often leaves a rim of viable cells around vessels in the center of necrotic areas. 1 This disorder, also termed angiocentric immunoproliferative lesion, is thought to be a distinctive form of lymphoma. 1 Consequently, the tumor in this case could also be classified as an angiocentric lymphoma. Lymphomatoid granulomatosis has been previously recognized in the dog. 2, [4] [5] [6] In the dog, the lymphoid cells forming this lesion are often accompanied by eosinophils, 2,4,5 whereas in humans eosinophils may or may not be present. 1 Eosinophils were not seen in this case of lymphomatoid granulomatosis in a cat.
Studies of this lesion in humans suggest that it is a distinctive form of lymphoma that may be either of T-cell or B-cell origin. 1 Immunohistochemical studies of 3 cases of canine lymphomatoid granulomatosis demonstrated variable CD3 (a pan-T-lymphocyte marker) expression by atypical lymphocytes in 2 dogs, and no CD3 labeling in the third. None of the canine neoplastic cells expressed B-cell markers. 6 The pan-T-lymphocyte and pan-B-lymphocyte markers employed in immunostaining of this case are known to be cross-reactive in many species, 3 and appropriately labeled Tand B-lymphocytes in the control section of feline lymph node. Because only fixed tissues were received and the duration of fixation and fixative concentration were uncertain, these factors likely contributed to immunostaining failure in this case.
Primary pulmonary neoplasms are uncommon in domestic animals, and lymphomatoid granulomatosis should be considered whenever a primary tumor of the lung is suspected. Lymphomatoid granulomatosis in the dog has a wide range of age at diagnosis, in 1 report from 9 weeks to 11 years. 2 To our knowledge, this is the first report of this characteristic pulmonary lesion in a cat.
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